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IN TFTF UNI TED STATES PATENT AND TRADEMARK OFFICE 

pplicants : Singer etal. 

Serial No. : 10/773,535 

Filed : February 5, 2004 

For : METHOD OF STABILIZING LANSOPRAZOLE 

Examiner : Morris, Patricia L. 

Art Unit : 1625 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

DECLARATION UNDER 37 C.F.R. S 1.131 

Sir: 

We, Claude Singer, Anita Liberman, and Irena Veinberg , declare and state as 

follows: 

1. We are the named inventors of the above-identified application, and are 
also named inventors of U.S. Patent Application Publication No. 2004/0192923 ('"the '923 
application"). 

2. We conceived of the subject matter described and claimed in the 
above-identified application prior to October 11, 2002, and, more particularly, prior to 
August 2 1,2002. 

3. Attached hereto as Exhibit 1 is a copy of an Invention Disclosure 
Document entitled "NEW METHOD FOR THE PURIFICATION OF LANSOPRAZOLE," 
which was prepared and submitted to patent counsel for Teva Pharmaceutical Industries, Ltd., 
("Teva"), the assignee of the entire right, title, and interest in and to the above-identified 
application, prior to October 1 1, 2002, and, more particularly, prior to August 21, 2002, with 
an "Order Letter" and "Fax Coversheet." Copies of the Order and Fax Coversheet are also 
attached as part of Exhibit 1 . 

4. The Invention Disclosure Document demonstrates that we were in 
possession of the presently claimed chemically stable lansoprazole and a method of preparing 
the chemically stable lansoprazole of the claimed invention at a time prior to October 11, 
2002, and, more particularly, prior to August 21, 2002. 

5. We exercised diligence in constructively reducing to practice the subject 
matter described and claimed in the above-identified application from at least a time prior to 
October 1 1, 2002, and, more particularly, from a time prior to August 21, 2002, continuously 
up to February 5,2003, the date on which U.S. Provisional Patent Application No. 
60/445,219, the provisional application to which the above-identified application claims 
benefit was filed in the United States Patent and Trademark Office. During that time, we 
provided information to patent counsel for preparation of the provisional application and 
reviewed and revised drafts thereof. 



6. We hereby declare that all statements made herein of our own knowledge 
are true, and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under 35 U.S.C. § 1001, 
and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 
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Lansoprazole is the generic name of the compound, which h»s following 
chemical structure: 




Its ehemtca] name ic2- [[[3- methyl- 4-CW- triftooioethoxy)- 2- pyrfdyi] 
methyl] mlfiiytp tf-beaomKbgole 

Lansopra zole is a reversible proton (add) pump inhibitor developed by Taken* 
as on antiulcer agent Other compounds with similar biologic activity are 
Omeprazol and PantoprazoL Lansoprazol persth protected by US 4628098 
owned by Takeda. 

Several preparation methods for Lansoprazole were published . hi the majority 
of these methods the precursor of Lansoprazole containing aflaoefoer group is 
oxidized In the last stop ibming Lansoprazole. In US 4628098 
m- Chloro- Perbenaoic Acid is used for this purpose. In US 5,578,732 it Js 
gm mc a ad that the oxidation with m-Chloro-Perbcnzoic Add is not selective and 
therefore an oxidation method with H2O2.1S disclosed in the presence of 
specific Vanadhnn catalysts. Other patents such as BS 2105953, WO 0121617, 
ES 200705, US 6313303^ W09947514, WO01685W are using other 
oxidation reagents and/or other catalysts. However the lansoprazole formation 
is always accompanied by the formation of small quantities of the 
corresponding sulfone derivative as mentioned in US 6180652. The snBone 
derivative impurity must be separated fiomLansopaaoIe arid ^ Is 9rt a 



3 O 

simple task taking into account the similar itructoreofUaisopttazoIcaod to 
sutfone derivative. For trus purpose in US 6180652 a method is disclosed 
which permits the separation of Uaiso^ote salt ftomhssulfow derivative 
sak. Actually an acetone Complex of above mentioned Lansoprazole salt is 
purified in this method. 

Lansoprazole is a relative unstable compound especially in acidic but also 
under strong bisic conditions, US 6902,01 1 mentions that Lansoprazole afler 
the ethanol- water crystallization* is obtained as solvate, which after Intensive 
drying does not release entirely the above mention solvents. Asa 
conseq>ienc«Lan$onrazo^ 

patent discloses a resluny method in water wMchj^its to obtain 'soKrnt&ec 
Lansopsaaole' which according to abwrnetttlcmadpfltettlsmorestoWe. 

Summaiy of the present invention 

The present invention discloses an alternative t otalisation method, which 
permits an advanced purification of Lansoprazole fiom its impurities, 
especially subfene. In this method durinjtl»crvstauuationtroma 
solvent- water system ammonium hydroxide solution is added in molar 
quantities and neutralized further with acetic acid during the precipitation 0 f 
Lansoprazole. 

Also a crystallization method to obtain 'roWcntfree Lansoprazole ' is 
disclosed. 

Detailed description of the favestto* 

fa US 5,578,732 the crystallization from the ethanol : water system (9:1) was 
descnoed.m crystallization h^ 

NH4OH solution (0.03M: M Lansoprazole) are added as suggested in the 
Examples of US 6002011. It was am pi kingly discovered thatbyhxreasjng 
signiflcantry the o^ainity of ammonium hydroxide solution to >1M NH4OH: 
IMofLansoinazofe ft is possible to p^ 

impurities especially tie sulfbne derivative of lansoprazole maitioncd above. 
The purified product precipitates when acetic acid is added to the Aininoiuum 
solution of Lansoprazole. 



Bthanol can be replaced by other alcohols such methanol , n- propanol , 
i-propanol . Other solvents which can be used ait acetone , 2- bulanone , 
(limethyVfbiinflmide and tetiabya^oibxane. 

Ammonium hydroxide can be replaced by amines such as ajethylanrine , 

The Acetic Acid used for the precipitation of Lansoprazole can be re placed by 
otter acids nuchas Formic Acid t HCL 

Different ratios solvent- water cm be used vatvtog between 0.2:1 to 3:1. 
Larger ratios are limited byte 

is the ratio 1 J:l. The overall ratios soivem mixture ;Unsopiazole can vary 
between 17 : J to 1:1. Most recommended is the ratio 7:1. 
Lansoprazole can be dissolved at the reflux temperanue of the solvent 
mixture. However rewmmeoded temperature 
te mp er a t u re given me mstabflity of La ns oprazole aptaiona at m ge r 
temperatures* The recommended te mp er at ures should not exceed 60*C. 
In comparison to US 61 80652 this purification procedure has Mowing 
advantages: 

rhere is no need to transform Lsnsopra&lehn* one ofits sate prior to 

bad; Into bask drug at the end of the purification, 
from the crystaHizati on Lansoprazole is received directly as a pure product and nor a* an acetone 

complex which must be tiansfbmedbact iirtomeb^drugMibstancc 
Hydrocarbons and other non-polar solvents necessary for the precipitation of the acetone complex of 

the lansoprazole salt must be removed can^ymoito to meet the very 

restrictive specifications for residual solvents. 
Pare Lansoprazole is obtained containing <0.1% sul&ne and 0. 1% starting material (sulfide) which 

is substantially lass man mentioned m 

6180652. 

Although Lansoprazole ohtamed fcy the above rryntnWoiitim can 

be advantageously purified it can n« be dried to <01%wa» as required by 
me USP forum. As mentioned previously tiMs can haw 
the long term stability of Lansoprazole (US 6,002,01 1). B was mseovcred that 
solvenr See Lansoprazole can be obtained by the reciystaDizaiion of 



lansoprazole from different solvents . 9 p 

As reaystallizstian solvents acetone or 2-butanone can be used. Oood results ^ 
were also obtained in methanol t dmifithyl-carboBate and diethytcarbonatc. 
In onler to make a successful oystall«atwo ft is neoessaiy to dissolve 
Lansoprazole completely in me corresponding solvent The dissolution Is 
accelerated by the presence of small amouabof^ater.Tbe presence of water 
can be insured by using wet lansoprazole from the previously mentioned 
purification step or by adding < 10% water to me conespondtng solvent 
The dissolution of Lansoprazole in a certain solvent can be performed at reflux 
however tiking into cormderation the inherent instability of the product at 
higher temperatures it is recommended not to exceed >50*C. 
Ttm process yield (to be iinpioved by 
solvent or the teotrop watewwlvem 



Followi&g examples art illustrating the invtcticm; . * 

Example 1 



Into a flask 1 . L ethanol was charged and cooled under stirring to 5°C. Under 
mixing 200g 2- QP- memyi-4- (2A2- trifiUQroethoxy> 2- pyridiwU]mio)- 
benzimidagSQle (LNPS) and 3g Vanftdipm acetyl acctomtc wai added. 1 1 Og 
tert^nityl-hydropeioxide solution was dropped dowry into the suspension. Hie 
suspension was maintained under rnixmgdurmg4houis.40gofNa2SG3 
dissolved in 400 ml water ware added. Separate solid phaw by vacuum 
filtration and dry. 165 g of LNP credeisobtsmedf>leM79%).Sulfei»<U% 
IMPS 0.3% 



Fnrifieatloa of Lansoprazole 

lh a 0.25L flask 67.5ml Erhanol 95% , 15M of Ammonia 2*% and 45ml water 
was charged and cooled under stirring to 5°C Under mixing I0gLansopre20le 
exude was added and heated to 52* to dis*oluticm. 1g of active carton ww 
added to the slightly turbid solution and rnainnanad a short time at 49*C The 
carbon was separated on a filter and me caJavmtied with a mixture of 14ml 



Eftanol and 12ml water. The solution was cooled and Lansoprazole was 
precipitated by tte 

to 10T and filtered- Tie product was waited witi water and cthanol and 
dryed. &.7g ofLansopmolc pure is obtained (yield 89%). SuIfonoO.05% , 
LNMuadertne datection limit. 

He above desczftedpzocedure was applied d» in other examples where the 
solvent and/or the amine was different Following table is illustrative for ihese 
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* 1-buihand yr$ trie&yhminc 10.7 O.Ctf <DL 1 less than detection limit 
Example? 

Preparation of •soivmtfree Lansoprazole 1 
In a 0.25L flask 2*8g wet LNP cryst and 30ml Acetone is charged The 
suspension is heated to STC and 150ml Acetone is dropped until a clear 
solution is obtained. Tl»solution is cooled to 10X aiid concentrated until the 
weight of the reaction mass is4&5g. The solid is separated by mtmtkm and 
washed with 20ml cold Acetone. After drying IS.5Sg product & obtained 
(yield 91%). Content of water according to Kail Fischer test 0.05%. 
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dataa 

urification method of Lansoprazole 

are Lansoprazole conorining <0.1% sulfbne and <0-\% LNPS 
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